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Aft fan noise is becoming a more dominant source as engine bypass ratio is increased and 
improved methods are required for its control.  Bypass liners are especially effective in 
attenuating aft fan noise, but, in recent papers we introduced the idea of using acoustic 
linings on external parts of the aero-engine nacelle, such as the afterbody and plug nozzle. 
We showed that when the afterbody is acoustically lined, it can reduces the far field 
broadband sound power by up to 3 dB in the absence of flow, an experimental result which 
was confirmed with calculations using a commercially available CAA code. In this paper, we 
extend the previous computations to include the effects of a two-stream coaxial flow using 
the same CAA code but with a new 1D membrane element to represent the shear layers. The 
results, supported by two analytical models, confirm our expectations that the AL could also 
provide significant reductions in aft fan with flow. As anticipated the main flow effect is to 
refract the no-flow insertion loss to larger angles outside the cone of silence, with little or no 
benefits inside the cone of silence. However, it should be emphasised that although the 
results obtained so far are with a representative mean flow, the geometry is still idealized 
and these and other computations have to be validated with data from large-scale tests based 
on a fully realistic geometry and flow. 
Nomenclature 
BL = Bypass Liner 
AL = After-body Liner 
I. Introduction 
FT fan noise is becoming a more dominant source as engine bypass ratio is increased (except perhaps on long 
cowl engines) and improved methods are therefore required for its control.  For over forty years acoustic 
linings have been used in aero-engines, as an effective means of reducing internally generated noise, mainly from 
the fan and turbine.  The bypass liners are especially effective in attenuating the aft fan noise.  
Calculations have shown that as the fan noise emerges from the bypass exhaust nozzle, a significant part of the 
sound field radiates directly out through the shear layer but there is also another propagation path, along which the 
sound field is first reflected from the hard ‘after-body’ before it propagates out to the far field, see Fig.1, taken from 
Zhang, Chen, Morfey and Tester1.  It has since been suggested that if the after-body were to be acoustically lined, as 
shown in Fig.2, it would reduce the strength of that reflected field and that reduction might be sufficient to 
significantly reduce the far field sound pressure level.  This concept is unusual in that acoustic linings are normally 
applied to internal engine ducting whereas here the after-body surface is an external surface of the engine nacelle.   
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